Spectral properties of phosphopyridoxyl-Lys-7(-41)-ribonuclease A.
We have studied the spectral properties of RNAase A containing a phosphopyridoxyl residue at the epsilon-NH2 group of Lys-7 or Lys-14. The overall conformations of the native and modified enzymes were shown to be rather similar. All three proteins have similar circular dichroism spectra within the 220-300-nm region, and similar thermal transition temperatures. All the changes in the RNAase A molecule modified are located in close proximity to the alkylated lysine residue. The phosphopyridoxyl group of (P-Pxy)-epsilon-Lys-41-RNAase A is situated directly at the enzyme active site and is 25% butied in the protein globule. The P-pyridoxyl group of (P-Pxy)-epsilon-Lys-7-RNAase A was shown to be located in the vicinity of the active site and to be more exposed to the solvent. In the pyridoxyl phosphate absorption band, optical activity is induced in both proteins. Study of the pH dependence of the changes occurring in the circular dichroism and absorption spectra has shown that in the modified proteins, the pyridoxyl phosphate chromophore is rather sensitive to the ionic state of the surrounding medium and serves as a "reporter" group when the relationship between structure and function of the RNAase A active site is being investigated.